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(54) DATA TRANSFER MEMORY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To transfer a variety of data to CU. etc., at high speed 
without a break by generating a data output enable signal, based on a clock which is 
generated by means of a memory device, etc.. in a prescribed positioa 
SOLUTION: A plurality of memory devices 3-1 to m are provided with return clock 
input output means 1-1 to m for inputting/outputting a return clock RCLK which is 
generated, based on a main clock MCLK outputted from a data processing part 4. In 
this case, the clock RCLK is generated by the input/output means 1-m which is 
placed in the farthest position from the processing part 4 and the data output enable 
signal DQE is generated from the output activating means 2-1 to m of the optional 
devices 3-1 to m. The signal DQE is synchronized with the clock RCLK and pennitted 
to flow toward the processing part 4. Therefore, data transfer is enabled to the 
processing part 4 in the same access time even when system bus length becomes 
long and also data transfer is executed at higher speed. 
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'J $ n 'V if AfflAi-r 'J -^i' n 
p ^7 £ t i ? Hi*-f *-':?;Hg^ 

ffi-f-^'tfi*-r*--?;ng-^$±^-rssi*«i ffiero 

TOSS] SJl*BRfrS(0{4S(cfe-5;'^>Jf^/\V;'> 

51 ffl -f :!(—Z))l,^mz J; -D Tttiaf=— ? roai ^ ^ jStt 
S^iS^IB U o ^7 icPJffl LrKx-^f ^ 

i=s®<ot^-^» fEoi^y ^ y ss. 

m«^8] 9triay$«->i7a-;;;;j3j:i;Mffix-5» 



asicj: yM^sttSffilsa)^ =E y ^ 

^lE2l^ty^SlrJ3L>T. 

!S«3Sro/^y^i;a.-;KD€-/*i±. ISSo^^ y ti^/< 

tSS»a);<^yT?/\VXi:fiJ83T'-5«50:g«|5t 

^ * y ^ T^st * fitxTife y . 

(Dffiia^ ^ y ^ vi— ;uF*ja>iS/ =5 y^ V i— 

y dt-^^ p <y *AUj*f 4 y a" -vi? □ 
Aai*#ai:» 

Ky ^«->^7 Pryi?Ate*¥aA*6m***t?.y 

f P-yi7S*i:Ic±BE$<i47*-d»fflA-r*-:?;Ht^ 

fiiBaa(D;*^y7*/^-fxA^&a>mB7*-^' 
at ^ 5 x-^< fsisi^ ^ y $ia. 
S =E y * vi-zurto) / ^ y ^ 5?iL— 7 r S 

ts<D<?^A<, fiiBy$f->^?P':/^7fcj:yi)tr«aT-$ffl* 
^yga. 

1 1 ] mm^(!im.\zhi>/-=^ y * 

3ai^eaiC*5;<^y'Ej;a~;UT?j5«»5R]Sl Offi« 
(D^-5«fE3|jt=EyaS. 

(fi^«i 2] St[!B3f^<0<4aicfe5;>t^ y^-:?a.~ 
/^f«3c^>/ 1 y :? T^ISJ^iM-ostriB^ ^ 
y ^ t?a-;uffl/^-:/ 7 TgSA<. fi5S57=— > SflgfiP 4 1:: 
«fcyti3*iiJl$Hfc^'&. fitFlBRfr^roeaicfeSpi^y 
^ V i-;urtro^ ^ y ^ J.— 7 tSSIct 4 
fiE**v§fi5iey ^i-^^? p .y// fc^o:tfrf27^-^f £^l:^J-f 
t^-::^;^^I^$A;»3i:L■cglt3sy. B5l5roai*SlR$ 
tifc ^ ^ y ^ -:?a-;n^<7>fiia ^ y \V x(ctt*&f 
1 0 Earof^-a" ^ y «a. 
1 3 1 inr!BBrS<o&ar=i5S =e y ^ 
;n^ro =E y ^ $;a.-;i.ffl/<'y :? r aam^KofnE > ^ 

y^i?a.-;i.ffl/<y7rgSA^ fJSav'-f 5aaSP4lr 
m$H«.fJl3y f ->^7 P ^ fc<J;yfJiax— 5» tti^-f 

*-:?;Hi#$A*iLrsitiRy. stf!a<7)ai^33g»5$ 

muam-hmi^icitz/- ^ y ^ yi-^urtroms^ ^ y 
"f/U xtt. aSijt ^ y ^ i?a-;i/ffl/<y p Tga*> f> 

flti&$*isaKT*-^ a A-f ^— :?;ue^$AA t LT 
x-^"©a*^sttibf -st^ic, ssEya<-i/i7P-> 
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J!ttSgP4|Cj:yai:^Sfi?$^xfcii^, ISRlfS©aSf=i5 

aicr^fiK^^issirfgy ->^> n jsj: r/sjia-r- 
51 as A < ;^-:^;^fi^l;:i: -3 T«(iiaT*~5' wffi* ^Slt 

<5tl^«1 0IBK©'r~Si|£2&J'=E';^®, 
«9A^S>1 4(Dl^■r^tA^-]SIC^3K<Dx-^J$5ig^^y 

1 7 3 jKria y j» ->i' o y tj J: ixmkt*- 

l!r^ai'X•rA/^XJ:liSltSSf*«93S^&1 6«)^.^ 

rHti'^~m\zumo'r—9 esiy ^ y ?ts. 

[000 1] 

u) s^fflsao^^yx/^-fx-^, cOTjro'&i^^yT 

[0 0 0 2] -Jisic. /<;^.->xirAfztei^ri*. i^;^-?^ 
f=f*SKa)j«^y^ya-^Pi:CPU («*j!as^) 

S^SftiSo «3So^^yf^/i-<';^^i>x^ 

y 7*/ U X A^JSiE $ ;h.fc ^ y * V a -;u ^aSSii V X 

icfci^Ts =&'^op' ^ y -T/U x*f=[±/ ^ y ^ 5?^— 

[0003] 

(SfSefflSffi] JHT. 01 9-02 1 ^^mLfJiii<^. 



:^7A(0^^$S%^-r&. ai 91;!:, «e3t;<oSg 1 0i|t=0g 

I±. (Rambus) yiS^^-rSSStro^V 

/^XDRAMA\6,^f§;«^ y^/^-rx, $fctt, C<7>J; 
5 if ;t t y T/\*-f 7.A<}Se$;h.fclS3S(D/^y =E-:?a- 

■CI*. ->X-xAy\*X7©T'— 5'tKBlffl/^X7'f> 

[0 0 0 4] 01 9[ZiSl^Xlts CPU^Ax&ftS— O 
05^.;,^^,^}, (^-yT^-fe?/ (.#0) 4 0i:. 

3gafeS4 2t, mKo/^y-r/^'fx^fctty^y**; 
a-iu-mmioy ^ y 7'/<-f x*fci*y ^ y =^'Ja.~j\, 

10 0-1, 1 00-2, , 1 00-m (KIT. S 

litro/^ y x/WxSfciiy ^ y ^ i o o - 1 
*y^-:^a— ;n oo-i~i oo-mA^e.?^•y:^■fe•y 

>-40-vlSjAN55=-^'ffi*ffl^?O.y^77-1'Vt. ^vZf 

-t h 4 0)!i^p,^i$cf>y ^ y T^/^-fx^f-ity ^ y ^ V 

a.— JH 00-1 ~ 1 0 O-m'viSjAN^T— $A;tlfflC' 

[0 0 0 5] CCTJtt, 'f-9Giiim<?Qv*?3<l^^ 
it-LX}'7>:^y7ifOy{; (Transfer Clock) t-C 

SiMxrui/— T^^p-iy^; (Receive CI ooK ) R-CL 
KA<|g2l$*t«. tflt>*>. =0)18^1*, |^-(D^n«y 

-C L Ki3j;i;ui/-:f^? D R-C U K$$E2|-r-5 
ct(=c};or, ^^^y-T/Ux^fcii^^^y^iJjL 
Wl'^iD-r-iJ A;^ <!:#^ ^ y 7^/\V X ^kit^/- =e y 

«B1V t J;y U'<;U!IISEffiStSRt1$^l-LT«t^**t« 
[0 0 0 6] 01 9l=^-r!i£*fl>mi«!l«>AXi/X-TA 

Tftt, tsacD> ^ y T^/^-f x^fcf* jt ^ y 

€.^y:/-b«y h4 0'^©if'-^ai;«jtt, ^<5!)7i//«XR 
AM^IlCT^^-trX L-Ctil-^ -f 5 V-Jf IzfeoTtN.S, 

A/N'xsL ic^i,ffl^iiaB#r^ r 3!»«-f-5' temr^o^i 

^WL±\ztj:i>t. L/v-:/^P-y^?R-CLKICJ;S:r 
D ha;UA:>3A^e> h^^'X^r^? n-:'^' T-c LKlr.fc 

A/<XgLO±ISffiA<iMlS$^v, T'-^ifeSliiaAtiifll 
L-C^ac^fSIii:, '>XtA/<XKL$S< Lftlt^t 

[0007] ^fz-:^x. 7<?/')'-j*>A*r^yhm''j 
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[0 0 0 8] 1112 Ott. nik(Dm2m\zm^f<Xi^^'r 

p-:? (DQ strobe ) ::^-^fcj; yin*^-5isss<oy ^ 'J 
Sflija^rs. fcfc'u. cert. S':^t-A/<;^7(DDq 

[0 0 0 9] |a2 0l=*^L^■C. *>X-r A/«X7<0/«;^5 

•<>lt. cpv^0— :>0^ 'J ■:f -by y- 4 0 ts^i^. tSt 

'jT/<-fX$fcl±>^'J^i?a— ;H 10-1. 110 

-2, , 1 10-m OUT. ^t!t©/*'j7^/\VX 

Sfctt^^ y^i^a-^H 10-1-1 1 0-miKIS 

'f X*fcttj«^«J=Ei?a— ;H 1 0-1~1 1 0-mO) 
A^ fe^-^i $tii*1-^ fc *fC3iHg$*lS D QX h P 
~ D Q S $lK2|-r -5 fcftO) D Q S 7 > t 

[0 0 10] ^blc, ia2 0(cfctNTI*, '^•yy-byh 
40i, Kmfi^^±S42t. «St<D/^>Jx/\V7. 
Sfcli/^ y^vi— ;n 1 0-1~1 1 0-mi:*^ 
±I3CDMC L K^-f >fc<fci;D Q S^-(>{ztmtilX 

1^-5. ia2 0{c^-rt!6*©^2^]ro/<x->X7'A-t?(i. 
> -f > a ^7 M c L Kicpi^ L raiso / * y -r / 
x$fctty^y^t;i~;n 10-1-1 1 0-mA^ 

y -r/ WX*fd4p« ^ y ^ $?a-;UA^60>T-at Hi 

X j>t ^ y =Ei?i-;Uf= J: y D QX 

K D - :?fi-l- D Q S iCjf ^ U X T^-lS" A<tlj * ^1,5 . 

[00 11] ^ISrojt^ y^/Wx*fctty^ 
y^vi-;U'N09-7=-izA:^3B# (•r'S:^^*,, f'— JiS^ 
ja«^B#) ict^'>:^-b>vh4 0A^e.DQXhn-:?{i-^ 

■t 5 -r 5 Lr«Dc(D ^ y ^/ w x^fctt 

[0 0 12] C<D:Si£-Ctt, vXTA/^XSLI=*-5{g 

y ^i?a.-jKoeaic* y p ^ y T/Ux^fci*;' ^ 



HJ^3**t«)T— i«$9='^:/-b-;/ h4 0AtaJtaJ-5^ft1A< 
^?=p-*«fTLTA"'€>^^y:^-tr';' h4 0*<g*Dlc-?— ^ 

/ =E y x/Ux*fciijt ^ y ^ ya.-;u*x6ai***i* 
[0 0 1 3] ^'v^^-b':/ ^4 0A^c,s^,jaL^fes 

1 ©p* ^ y ir/W x^fciiy * y « 
/•C-rxi 1 O— l3i^GtB;^*;ft«-r-^^g(t®j5B^^ 
i:. ^^-yT^'-b-y K4 0A^6gt3St%asi=fe5Mm(7);>t 

^yx/\*-f x*fci*j'=Ey^i?a.-;ux/<-<'xi i o— 

•5fcit>. ^yzfiivi-40vit. c:ti.t.©p'=Ey7*/^-f 
x^fctt/ ^ y ^ iJi-iUT^/ W xA^ t>^— saitfls 

[0 0 1 4] 02 1 fi, fi£*<Dm3«|Cfig«/«X«>X7' 

O'av'J (Return Clock) *aic*yS!iftf -5.1:5 fe, 
fiSfcOji =E y 7^/UXA<-5-*l-?^t««**l,fcai$© > ^ 

y^i?i-;i.^^4;/^x->XxA(0fitJi£^fiil^t--S, H 
2i;cfcL>r. vx-rA/^xTro/^x^-rxt. -x—iJ 
AA^IC, ^4 0A^e>. Siroy^y^iJa 

— ;i'~^m0;<^ y^i^i— ;n 2 0-1 , 120-- 

2> , 1 2 0-m (P:tT. «aO)/^y^-^a.~;l, 

1 2 0-1-1 2 0-mtB§Se-r5) 's|SlAx9;t-<>/7 
P-yi?MCLK^$E2|-rSfc«^)0MCLK5-f>i, T 

-5'{B*B#ic. «sro;»<^y^i?iL-;n 20-1-1 

2 0-m*^e>5^-:/3^-fe':/ h40'^Ifi|*x5y^'— i'^'Q-y 
^ (Return Clock) RC LK$tg3|-^-Sfc«>(l!)RC LK 

I*. SaSVt J:yU'<;uJSSffljgJaRt4$^L-Cfit*&$ 

*LsaEi=j:yssis**i. ±iaRCLK7'f>Jba)iS't 
(OU'^jut. mjsvt j:y«j{0U'<;usiSfflSiji:Rt5$ 

[0 0 1 5] 112 1 (=^3l^-C^,, H1 1 9 (CS Lfct!£*(7) 
mi^ii:HCJ:9lCv CPUSs|EA^b^f5-o©^-:/:;-b 
•Vh4 0i. Smig^^^S4 2t. ^|fc(D>^y^e? 
a-;U1 2 0-1-1 20-mi:*<, i/XT-A/\*X7<D 
MC L K7'r>-V>RC L K^-O-^OQT-r >^(Cfe«J 

fcfiu, 02ia)se*o)m3fiy(D/?x*/x 

■rAl»l4. ai 9l=*Lfc«6*(0»HMfcJ|3Sy, 
<DJ»^y*i?a-;H 20-1-1 20-mnfc. 4»P 

(Delayed Lock Loop ) ©BS) 5 0 0 i:/<'y7TT>::f 
5 1 Ot^^tJ'Evi— ^U/<«>7Ti&|ftlt-Ct^4. *6 
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zo-mO)-(:^^-y}m^Emzimiiixi^?,. 

[0 0 16J Z(Dm^. 7-^y:f-fi'yt-4 0i^mmih 

Sti ^b $ iJ a-;U/ ^ 7 7 1*, J» >i7 □ »y ^7 M 
CLK*glt»y, DLLS 1 OlC-CHpt'fVf 
MCLK<0fefflSiE$ff5. C(0/-f >^7P!y^7MCL 

> « 'J 7^/\*'f Ji tf3*ffl05^' P i L■Cfflt^P> 

'J * va.— ;u-E-ro=t,(OA^p> 'J a -y^ r c l k £ 

4oiriij3-r4. 

[001 73 L*^L^E*<e,, C©J:5«:y^'->i7P'y 
^7:^iClC*Jl^Tt.. S/XTA/^;^fiL(=J:Sm^gSl$ 

^<D7>/<;^*5Ct Affile. ^^/::^-b-y h4 0A^&gt 

i6L^feSI=fe*^^'J^«:^a.-JU1 2 0-1(7)7^—^ 
[0018] 

y •Sli-^aS^PalA*^: ^ < S i: , ^ ^-fe 

[00 19] fie35(;)S2eyro/\-x>>X7^AT: 
(i. ■'>x^A/^x<D/<x^'r>stcj;y^-r'5{i-^ss 

WPslAtz^lt <iS^t. ^ ^ 'J T^/^-f X ^ y ^ 

Sic(Si:T^-y::^-ii'y n^OT^-^KyjiiV-'t^'f :>s*'t7 

[00 2 01 ^f&IC$fc. (8E*<D|g3Cll(D/<XS/XTA 
t?f±. i/XxA/<X©/U^-f:^fil=J;y*r5<S^S 



^■eOB^PBTt. g%3§t^iia«)^=Ey*i?a— ;u©¥- 
[0021] *SIMI*±KP!IHiSil=tS«^r3a:*Hf=*© 

■C& y , is»(D j< ^ y -7*/ w x^fciittao/ 1 y 
a.-;ut c p usi icDfatf^aox-^t $«al=r36^•^ 

Rifiift 7*-* ejM ^ y ^a^tstt-r s c t s a w t-r 

[0022] 

[iiii^isa-rsfctoro^s:] la 1 1*. :^sm(owMm 

fiE^S-r::^P':'^7 0T?fe^. c*T.^U^, fri^Lfc 

LTSI-Ctt^^, iailc*1-J;5fc. 
$*EK|y=EygSI±. — :5fl)vX7^A/<X7±'^5*— ^« 

p u^©7*-^» ifflissp 4 /c J: y $5«i$*i5»iafl!» « y 

x/<-fX^#t. fc'SlM*, y-r/WX<Oft 

!h>y y -T^/^-f x*<^*i^^i}ses*tfcft 

jS(D;t^y^e?i~;US^t% wCT?!*, *«W©JSS 
««BI£li5m<b-r4fc«>l=, ±ISOJ:5e«?Sfl);«=Ey 
T/Wx. *fc(*«a«)a3S«)jt^y^5?a-;i.&, |g 
1 <Dpt ^y x^fcii^t ^ y ^'yn.-)i^z- 1 ~m 

mO^^yx/^'l'X^fctt;'^ 'J^va.-;i.3-m (m 

[0 0 2 3] ±sBPp^ii,^S<S^-r^fcttl=, 0 1 \Zi^t 
^ 9 ^EttSSO ^ y f'/U X ^ $Eill 

^sicfci^Ti*. ±sB«S(a)^^y-f/Wx (^i~m 
nKOjc^yx/Wxa-i-a-m) <d#>!?i*. ±ffiT 
— 5ites«j4A^6ta**^^^pvi? mfni. ^-r> 

^'Pvi'MCLK) $*,fclZ±^**l5y$i->{7Pv 
R C L K * Affl *-r S y 4« ->^7 P ^7 AtB:«J¥g!: 

(m 1 -fEmfl) y 51 -i/i7 p ^ Aas*¥K i - 1 ~ i 

-m) C^^O)yi«->i7D«;<^7AiBA?S;6Nf,hB 
*$*tSy S'-^^ P<yi7 RC LK$ti:(c±)je$^T,5 

;-5mb^S2-l~2-m) 
[0024] »^U<I*. tSISOTj'^yTJ/WX^^C? 
*«B^a>T— 5« $ESISalCfcl^TI*. '>Xx A/\*X 7 ± 

romsroiiSicfcsy^yT^/WxoD^A^ ±iay$- 
i/C? p y ^7 R c L KteJ:t;±ffiT--5'tbA'f *-:f;H3 

< ». «a<D J« * y x/^'f X ^ *t?:*:5IWa)7^-5' Kjai 
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*<. S/X7'A/<;^7±-CJ:SB-r-^'jffl31S|5436>&at.iS 

[0 0 25] »$L<1±, «fSffl^'^'j7'/W 

©etSI::feS ;t ^ 'J t'/^-I' XBlil-tDffiSfecD ^ 'J 

T^y WXir-CSfefig* :h.S±IS ij 5" P >7 R C L K 

J: T/±ffi7^— aj -f D Q E $ A* t L 

P R C L KICHWLr±IB-r-5r Sffl^f^ J: 
[0 0 2 6] »^L<I*, Ut/W 

/\*-fX3-m) ?5!iaS54lcJ;yffl:ftilS;$*t 

a3*'1'^>-::f;Hi^D Q Elc.}:oT±iaT-^(Dffi^]$ 
7.(cr±)!fe$^^S g ^«-><7 □ ';»^r R C L KIC1^«8 

[0027] ff$L<i*, a»<7)^*'jT/<-r 

-i'^? o-y <7 R C L KfcJ:Z;±SB-f~5'ai*'f :f— 

5, C(DJ:?3S:'J^->i7n.y^7RCLK^3<fcu:T-^? 

Xf*3(cig(t ?,*Lfc D L L ^iz J; y ^T*5^^^, 
[0 0 2 8] i^iz. »^L<(*, «&0y^Ux/W 

^'J*5?a-;l.3-1~3-m) <DS-<?tt, tta(D/=e 
[00 2 9] C<3)p«^'J^i;a-;l.ffl/<-v7T 

SSI*, ±lB7^-^»5ft3la!4A^e.al^]$*v^,^7o•v^? 

S y ^ n R c L K ^ Affl^-T * U $f ->f n 
^/f AdSA^S (lg1~l|m<0'J4«->^>Pyi7AaiAl 

^ei-i~i-m) c^L&royai-v^p-y^^A 



ffl*¥g6>6UiA**lS y n R C L K$4, 

1 ~^m©lll AjSttfc^S 2 - 1 ~ 2 -m) t 
[0030] j?*L<l*, «IS(D^^<J^i;j.-;U$^ 

ii:^nmaiir-^m^l^mztsi'>xit. ±i3i'XxA/\* 
X 7 ±a)fiifSrof4iSic&§> ^ u ^ yi-;i/rt(7>^ ^ y 

i7 R C L K j: i;±ia7*~5( ffi A -f *- D Q E 

»«> ^ y ^ *:?a.-;u4^to*j8wa)x-a' fsaiSBic 
fct^rtt. ±«3BifS©fiai:*«>*y^i?a.-ji/An 
±sa'>xf- A/^x 7 ±Tf ±i37*-^» s&msi 4 *^6a=fe a 
txaai=fc5^'^y^s?a.-yu cBiitfi*, mmoji^ 

[0031] $p>ic, jf*L<(i. ^aiaoj'^y^sJi 

Srolisic^ ^ y ^ t}3.-)um/< v 7 T^SJsinro 
;*^y^^?^-;^ffl/^y7Tga3^)^ 7'-5»iasgii4t3 
j:y£tj*s»^$*if=i#^. ±iBRiTSfl3^a[.cfe5;<=Ey 
^ i^a. CD y * y V r ^a»cx± 

y * — n y <7 R C L Kfc J:i/:J:IBt--5i ffi 

A-f D Q E * A* fc u-cai+u y » ±EBa) 

ai*S«Siifc^^y^-:?a.-;n^ro;£=EyT/W:^ic 

[0 0 3 2] ff*L<l*, «i!t<D/^y^*;i 

;H?3®Atty7^MVX*<, •r-5ij!!iSg|J41C,*:yffi:^g 
±l5Hf^rof4Sl::*5j'^y^i;i-;u 

— tb ;b Y r^;Hg-§^ DQE^A^irL-caitSsy, 

Si^y5<->^7P'yi;R 
cLKfci^^Lr. siic-r-5p'^y*yi-,>i'ffl/<^7 

[0033] t^\Z, »*t<!*, tt|[lt«)>^y=Bi?iL 

s«)&ai= & s ^ ^ y ^ 5? -^n=mm Lx § y ^ 

yx/UXA<. 7^-^'«&Sfil5 4t=J;yili*liMS?$*lt=li 
±!BBf^<Dfeatfe5^^ y^t?i— ;n^®>t^ y 

□ R C L Kfc<);t/:f=-^! ta A-f^-^-^JHi-^D Q 

E^A^tuTSitisy, aKx-$im*-i'*-:f;i.fs 

Q E/=* -3 T±lg7*-i' ©ill A ^Sttfc-r S i: * 
ic. aiSy^'-^i'P^/i^RCLKlcPJWLT, ±SBBr 
^©fiaicfcS J* ^ y ;i/rt©jt ^ y ^ •✓a— ;u 
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[0034] $e,IC, »*U<J*. aSSO>/=E'J**?a. 

^! □ «,/^ R c L Kfc JciXilST^-^T ffl*'f 4— 

i < :7 T SSrt fcfg It f, tifc D L L J; y ^7 

[0035] $^IZ^ ff*L<f*. ^aScO^^'J^Vi 

-^'5aaa54®A*ii»st. #^©/^«j^5?i-;i, 

- :?;Hg# D Q E 1= J: o TBrSroi^lBIffl^^SSttfc * *i« 

(D ^ 'J T/U 7.^tzitjt * 'J ^ vi~;U) A^f> U ^ — 

:?;M*#dqei*. ';^»->^7Qyi7RCLKici^^ 
L, cro'J^I->^7a•:/^?RCLKtl^-:^I6Ilc (I-js 
45^, x-^*asSP4fcisiAxor) 3fE*i5. ::©fci& 

95 4 l=M UM-T ^7 -bXl^ftlT-x— 5! ^fiii-r i. C t At 
[0 0 3 6] h (GB) S 

;U-r-f) f*. ^T-Xh-r-^r (C P US^OTx-^ijiag 
SU 4 At y - KfiJ'^^ f6«f LTA^ & ^^-^ 9&m& 4 A<~ 

ss^otiaitiasT-^t) rcsj^sri^-irx^raogn 

/•£ltT?,^t% LA^t, cro.k^&^r-XFT-^'rcjfef 

-r §T^7-t!XB#ra1(7)S^T.(*. &y =e ') T/ \VX$fcf*€- 

;^^'j^i?3.-;UT?if-{b-r5ctA<T?$-Sa)-c, T- 
^'«liag|l4l=i:o-Cf^— Jti!iSA<#^(cif>t-5., ^ P> 
(c. 'j^->-?p-vi;Rc LKi*. ui?x>?^£3il^lz 
I5^^«,ci:lci:y, ■T-a'«!iagl54Ic33(,>-C^x-^t 
ilLElSiJA^ & ±fiE$*l,€> / >i7 □ M C L K fc I^ffilc 

■rsziAt-c#«(o-e. i>x^A±t*:<oja*A<iRi±-r 

[003 7] AKLT, SiaOjt^U-r/^ 



-fX«fcl4S»<Z);«^U=eS?a.-;UfcCPU«ftO!)IBI-e 
^aro^-^" ^jsa icTA^o^fti*!.*: < list-* w t A« 
•??i?«<t>^, /^XvXT^AfcfcMtS-r— ^flEglJlgirU 
rSiSi!ajgA<*tJ#*4i^t*l=, S/XTA^ftflOa** 

SiJ6^::tAtprfigic^-5. 

[0038] 

[^B^(7)||{£tf)3gal] JUT, mimm (^2-017) 
LfeA<io*f§Bj£Dif $ Lt^UffiM^ i«?9-r5 Z t 
t^S. il2tt. *li§BflOT-Sia5^JiJfC<I§/<XS/XT^A 

t6««l=fi6ffl$:h,Sy*'J-r/<-<'X<O-«!|$^-r0-C& 

0514, 04©>^y=ei>i-;U3fi[fflS*i-5>^'j'T 

[0 0 3 9] 02~04lCq5^:*:SIP^(O-Sffi«iJI*, 8 
^Wir. BtriiS Lfccfc 3 'fctSSEffim 3 ma> ')^'~>i;av 
i':^^izj;^,/<xvx^A (ii2i#fi?) ro^^^^tt? 
fcaic#xHi$tifc/<x^x5^A-efes. Croix's* 
JS§§<0-|li661?!l4, «3$fl>^^'jT/WxAtJSR$*tfc 
^ * 'J^-^^-MzlfTJtj: < , ;i * y Tr/Wxm{*{ct, 

[0 0 4 0] @2I-j3Ur, 5/X-fA/<X7<0/<X5-< 
>14, x-^«A*^(=, 5*— J«fiiS8S4 (01) 
^Scpu^©5^'y:;^1riy h (^v:?*^; h#o) 40 

A^6, -lSi©/^>J xA-f X^fcfijt ^ y ^ i?a.~ 

;i.~llm(Dy * y x/«-i'x*fcf4;< =e y ^ i?a-;u3 - 

1 r, 3-1, 3-2, , 3-m (JilT, ffilSlO;/ 

^ yx/WX*fc(*;t^';^va-;U3- 1 r~3-m 

i;a-;U3-1 ^-3-mA^t.f'•y::'"•tr•y h4 0's[filA\ 
^ ij _>/7 a v ^7 R C L K ^tgai'T ^fcfeOR C L K 

bfc?.»i>i:^|SllC>>X-rA/<X7A<#Vr*jy, 

54-*>x-f i»/<x 7±izjgja© =E y ^/ w x*fcl4tS 
^ y =E i?a-;u$Ear « c t *<nrfi6-cfc« C t 

S^S^ffctot, -1Sa<0j«=EyT/<-<X3-1 

[004 1] $t>fc, cc-ei*, «i!ta)^^yx/<-fx 
*fctt.>«^';^i;i-;£.3- 1 r~3-mr'<;9<4ffi-f;h. 
^^itLTv c^i-bO^^ y-r/^-fx^fcii^^y^^j 

K-1~MCLKmt<t:y3|-rci:i:-r-5, $ ^.Ic, 5^ 
-y h 4 0 A^ jSt^i4aic*-5mmrop« ^ y 7* 
/ W X$fc(4 Jt ^ y ^ '✓a— Jl/ 3 -mA> C, y - □ 
f R C L KmA«4B£^F:h<TR C L K^^-^JCHI***! 

stotts. ^<y:;^-b-y h4orcaii■rs^^-f 
5 ><f<D> -r □ $M c L K 0 1 J: y isrt 
jr, »^ :/-ir h 4 0 fcsjig-r -s^" -< 5 >if <D y ^f- 
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0 irISIS© J* ^ y T/W ;^*fcl*^» ^ 'J - 

1 ~ 3 -m tomv^-n $fE2i-r s fctoco D Q 7 -r > 

DQ1~DQml=J:ya-rci:t^*. *6fC. 9^-^:^ 

•fe h 4 0 icsm-rs^ff 5 ><fa>¥-9 izm&t^f 

[0 0 4 21 SZtfcUTI*. ia2 1l=3^Lfc(!e*<;)S 
3«iJ<»:rai:j:5f=s CPuS^A^SftS— p(JJ-?^y:;'-try 
h4 0ts S5i<I^^±ll4 2,!:, ffiiatD>^'jT^/\V 
X*fcl±;<=Eij^vn-;i.3-1 r~3-m (02003 

A/ ^ 7. 7 <D M C L K ^ -f •\!> R C L K 7 >-V> D Q 5 -f 

[0 0 4 3] *^BJ0-||t601|lCTffiffl$*tSSIS<Dy 
=E y T/ W -xXtA/^X 7 lcES1«i^$^tTtN-5 

E 3 ir^f J: 5 Jtc/ ^ 'J X 3 0 r= * y 

wroji^Ux/Wxaoii, :|:s§w©'J4'-i'i>a 
^'^?AaiA¥« (01 #11) tUT. ^-^::f-t:ry h4 0 
*^&Hi* * *iS Y >^ p ^7 M c L K 5 % i: 

y ^— □ f ^' R C L K t:P<lSitit^V^-><; 

R C L K $ 1 1 tC±fiE * *t ?, MliaroT"— ? a ;^ -f 

**sit<b-r«H}*sitfciHi» (03-cii. mkroas* 

Stt^bSKt LTS-T) 2 0 - k ^tglt■Cl^S. 

[0044] ia3ic*-r^'=EyT/«-fx3oi= 

iZlrENlt, U'<;H^gffl}5jJtRpI~Rpni$^hLT. =& 

Hi>t>\ *f=(±. <S^{4 «9JK.If, T-XUK;!,) (Tjftfe 
(DmvsslcltJ£f^«gJ4xTL>^, ZiCOm-^s ±12-1' 

^RCLKfcJ;I/7'~5rai^)-f4«.-:r;Hg^ (f^Et) 
tJi:bjgtt<fc(I-^) /DQE^if<C>J«^U7*/WX 

[004 5] Cd-e, Stf02lcMy, «a©;<*yT* 



^lz^5t^■cI*. h4 o*Mp,stm^asfci& 

i^m©;* ^ 'Jx/WX 3 -m©-1'*-:?;u4S^E N(D 

^'<;^DlSmgSlRpm£^^Lr^ts©^tfecDS 

3S Vccirg^^ ;ar y V - (DSIm® ;.t ^ U 7^/ ^ X 3 

04>6atat^aS(Cft«SSm<)[) ^ y -r/^-C X 3 -m 
©'f*-:';i'«S?-EN©«^A< "H (High) " UK;U=S 
■e©ffi(DJt^yT/«-<X©'f4^-'?;U^:pEN 

I* "L (Low ) " U'<;ucss*4tri^s. coig^. 
-J^?/ t^-b-y h 4 0*x6fit,at%tiiSlcfe6mmco^ ^ y 
•T-»^-rX3-m*< "H" U'<^KD'r*«-:f;U4S?-EN|C 
J: y a^^J^tfcttSllcrS: y , ±iacD^ ZfMv\-AOis^ 
t>g t jSU{4St=S&S?|m©^ ^ y X 3 -mWi^*. 

y^t-i/i?p.y^7RcLK cT'tcts^. y^i— > 

A-ft^-r^^m^/DQEm) ->X-rA/\* 
X 7 ±0 R C L K 5 > t26 ta $ , 
[0 0 4 6] ^5&IC, ^v:f-fe-^ ^4 0A^6atJfil^l4 

a(=fe5Km©;« :e y wx 3 --m«jf (D/« ^ y -r/t 

-fX©€•*lcfet^•CI*. liJraLfc<}:vlc. -f:K-?;|.«i 
^EN*<fim&fl)33gVsslcgSj$*l, "L" ty'<;nc 
SS^FitTUS. ::<Ott®T?, |gm<DJpt=Ey7^/\VX3 
-mKli1-©jt^ yx/WX(0=&'*(i, ±|2mm©p'^y 
x/WX 3 -mA^^,^itl3$4^■5 y ^f-^i? O -^/i? R C L 
K te J: I/t^— > ai * -f t^- 3^;Hh^/ D Q E m $ a* t 

<fe y 5= «v :^-{r -y h 4 o A> ^jg^ 3F^vfc> =t y r / wxit 
i^>-efe*Lis, ^ss^^y7^/\vxi*. i.U'r-^mi: 
•< ^--■:^JHI^^ D Q EmtcS-:J^±tB> ^ y 7^/ W x 
M0>ffl*i!KS|5^SttftL, TKUX{g-§-{=SiJ&-r§S 

ii!!icf3tt$4tT:o4i*-5i (y^y-f-^f) ±ia© 

[0 0 4 7] C©Jg^, J£SL<Clt*ltt&e.4-I.>^l*. 
±S© U P •yi? R C L KmteitfT-^i ai A'f 

:s^yHi^/DQ Em^ffl^] L•cl^5^^ y -r/W X 
-Ct. ^•y::^-b-y h4 0A^f,5M^;$^^fc^:tlc(*. e» 
i^A<±filc Lfc y ^ ->^7 a .y <7 R C L Km*} J:tJCT- 

5!fcb:ti-f *-?;Hi-^/DQEm$ffli\ z*tc,©<i# 
lcP)«Lr;<^yTr-5'$ai*-rSci:T?fc«, 
*t«. ^ ::f-b -y h 4 O > ^ y v^/ W X 

A<Sm©;«^y7*/UX3-ma#-efcSlS^, JlWJg 
m©>t^tj^,^^;^3_^,j^ ±8B©yai->^P^<7 
R C L Kmte J; IXt-^ Hi A-f ^-'if/HS^/D Q Em 

SAA i L-car+si y , 7*-ai tijii-f *-::f;ufS#/D 

QEmf=S'5$Bm©y^yTr/<-fX3-m©tt*|iB 
SS/tttftL. y^i— >^7P'yi^RCLKIcPS8Lr-f 
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^->/;D,>,/,RCLKmi:I^-:^;Sifc»5E;h,S. "Tft*? 

ssI54^c|SI*^oTa^t■5. fefc, ^•>:^-ti^h4oicsi 
p< □ ^ M c L K 0 1 fiffi t&-sfe*-e-s c 1 1 or 
[00 4 8] ttaa>/^y^-:;i~;L^ttfflL.rAx-> 

-^Heaa)«a(0/^'jT/<-fX3 0' -1-3 0' - 
m (S4-C-lis m^(D:^=B')'T/UX3 0' - 1 -^m 

,j ^ 5? j.-;u^/i .y :? r gS£^h UT 'yX^lxi <X 7 t 

:i.-;K0#/7{*, ^ 4 (r^-r J: -5 Jtept * 'j ^ va-;U3 

IS<0^ •J-r/^-<;^3 0' -1~30' -m (1^4-^ 

/W7.3 0' -mi:LT05i-r-5) C^x€.fl)ffia(D 

[0049] co/^ V^iJa.— ;uffl/<->7r 

IsI«&5£DAa3AIl»a5(i, $f*U<J*. ^•;/::^-fe'y h4 

L K $ 1 1 ir^fig^^li, U $ ->^7 □ R C L K ^ A 

di^j-r5«j5«-><7P'^j7Aaj*iii»si5 (Ei4iztta3x 

$HTt^«:t^) t» C*tc.(0y$f-v^?n-:/^Aa3*E 
»gi*^ feffl A u i« -i/^; p 5/ J7 R c L K * t, i 
^jSS^t^T'-^'aiA-f *-:/;um#/D Q EMI=3tcJ 

ASiStt{t^5fc«)roiii;*jjgiHbjI^|£*@S^ (El 4 

{0050} ^i\Z^ |II4f=^-r;>t* y^VJL-;U3 5 

ici*, -r y ^ 'J * v3.-/uffl/< :? 7- 0 

i^5IC^|&^SfcS)(D-f:?^-3f;U5S^EN ^ 
m(D P< =E 'J ^ V rL -;H=iait P, *tfc E N m) *<S8:(+ & *l 
TL^§, C:(7>'f:^^-:?;UJi6-f-ENI*, U'<;HIISfflftta 

Rp1-Rpm$^^Lr, i&si4«)sasvcc;cS8E**is 
*fctt. ismii m^\t. r-xu'-tiu) ©ftiKom 



'J^'->i>p-:/^7RCLKi:x-^'ffi*-f ^—•^li'^^ 

/DQEMCDAHiAroBieSS-ISB^-r-S. ll2lZfcl^r 
1*. ^4 0A^?>S^,Sl^fi;S^=S5Sm<D/ 

*y^2?i-JKD^':^-:7;^«!^^EN (ENm) 

vccicg«$iKT "H- U'<;n=iassti^ cromm© 
ji«=E'j«yi~;na*f©/=Ey^y3.-;u©#'*t*, is 

Sa©ife©S3S[Vss|Ciigfgg£$*i-C -L- l/'<JUfz|£ 
c:©S^. ^'y:^tvh4 0A>e,st,SL^& 

1S«C&5mm©^'^ "J^Vi— ;i/A< "H" U'<;i.©-1':f. 

-:^;i'4STE N ir J; ysi?$*ifctt^j=& y , -j^.;. 

;i/P«3 © ^ =E U ^ i; i \- P r f> . U - > 
^;Pvi7RCLK (l-'S*?**, U^— >^7P-;;{7RCL 
Km) A<±fig$*l5i:it(C, ft^ilS©•r-^^ffi*'f:^- 

e#/DQEMm) •>XTix/<X7±©R 

;i/rt©;'^y^i>i-;uffl/«5f:7TSStfcL^'Ct„ 

-<>i7 P-y ^7MC L KA^C, y ><7 P -y? R C L K t 

tiS*-< ^■.-•::^;Ht^/ d q e m ^ y 

-f t>-5f;uSg^E N ICJ: ys^?$tLrt^'5—^©;>« ^ y 
;uffl/<«>:77gjl©,^T'&S, 

[00 5 2] |2l2rcfct,>Tlts ^'y:/-fe-yh4 

0A^e.StSt^^4SI::fo§mm©^^ y^i?a-;U[^© 

^ y ^ 'y=L—)\,mf^v y t EKiaji-©/ ^ y ^ j.— 
)\'m/<'VVTtm.<n^^\t. ±iay^»-><7a-y^Rc 

L KmfcJ;t;-7*-^ra3A-f :^-'?;Hi^/DQ EMm$ 

A*tLrSitBiy» a-*;u©y^f->^7P5»i>Rc 
LKL <LiiP-*;u©«i*) Si^-rstftfc. c© 
y ^ p V ^7 R c L K L |=S-:J © j< * y 

-fXaO' -1~3 0' -m©m*ll»fi|!$SttftK--5 

ftilS©a— A;!/©?*— ^it fflii-f :/jue#/o Q E 

RCLKLICI^^L, dWy^J-V-^P'V^^RCLKL 

m^/DQELtt, ^=Ey=Eva.-;ui*)©=&-!r©y^y 
T/^-fXlc|SlA^or3!yl5. 

[0 0 5 31 fcfc'L, ±E©<J:5ft^ya-;H&a©« 
J*ICj3t^■C^*, ■li©P«*y=E$?JL-;UcaJf&*lfcpe^ 

f£itT?i*'f < . * y ^ /brt©^-*©/ ^ y -T/^ 
-rxtcjiLrii*t&©g#*ex.s«iii$*-r4. t^ci 
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•y^? R c L K LH^zf^—it mti-f^>-yji^m^^yDQ 

•y7Tl2l[»I=T/N*';/77 'J >^^Ufcai=, u-ij)\,m* 

^'>^;p'y■^7MCLKL (Ltti^i:<p-*;K7)i:i*) 

[0 0 5 4J *36W©-3llSW=«ffl3f*v«/*';^*5 

^ 'J ^ a — ;ncffl I ^ ?i ;h. -5 ^ i> 3. —jum^o ^ y -r 

'>^7RCLKLfc.fct;f^~^i!il*'f' D Q 

[005 5] la5lc^J^^Tt*. /^y^e;a.-;n??©# 

R C L K L ^AiJt LTSltBlS U n y 

i: LT^-r, C CI?, k (4ffSa)iE<DBa : 1 ^ k ^ 
m) 10' ~kts ±SSa— *yK»y^r->^PV/^7R 

5§14^bI°I8Si: Ur^-T) 2 0' -ki:§tS^Tt,>S, 
[0 0 5 6] 02. 0 4fcJ:O:|g5(Cfil>T 

7TiaKcD#'!zi*. ±ia^-y::^-ti':' ^4o*^elg^,5Sl^ 

D Q E LIZJ; oT^ va— ;UrtCD j< ^ 'J T^/^-f ;^ 
•r-5i:^lr. a-*;i-©';5'— >^7a':/^RCLKLlc 

1ST— s^isiiti-r 

[0057] Iil2. S4fc<k^;[a5l=^>t^T 

iJa.-;i/rta>«»a)jt^yx/<'i'X3o' -i~3 0' 
-m(0#>!rtt, H^^y^i;^— ;u*<?^':;::'H2-y h4o 



di ->>7 p ^7 R c L K L fc* t/f'-? aj ^j-f 

fi^/DQEL^ASjiLTSlt^y, Z0'r—^tii:f} 
•f t— -yjim^y D Q E L ir J; o r 7^— ? ©to * ^iStt 

ft-rstttic, ±fsydi~>i7p.y-5»RCLKLi=f^«B 

Lr±ffi7*-dt £±SB^^ y*va-;i.ffl/<-y77E]K 
[0 0 5 8] SSIC, 02, S4feJ;tf05(C*JlNT 

I*, 9^"^^-try h4 0ANe>e*jSt^f4aicfc-6jt^y^ 

i?a-;Urt<DtSfSH(Z»^y7S/W7.3 0' -1~3 0' 

-m©fti!rii, c©/^y^i;i-;uA*gSi!S*ifcii 

aK;«=Ey'E5>a.-;n>}©jt:Ey^$?i-;i/ffl/?.;» 
77 0fSCr±JSe*;fl-5 'J^->ifa-y<7RCLKLi3 
i:UT-9&tl^ ^^-y/vm^y D Q E L €A* i: L-C 
SItSiy. aiS-r— 5'a3*-<'4^-:?;i.m-^/DQELlC 

i7 R c L K L 1:1^ W L T±iaT^— > ^ ±iapt ^ y ^ i; 
a-;uffl/<-v7?7gS(=j^Ui1-§„ 

[0 0 5 9] «is-r*tii, ±sa©,}:d&^yi-;ng^ 
©^«J^lc^Jt^-ct., y n r c l kjs j:t;7* 

y * i?a-JH>3©ji =E y * S?i-;Uffl/<5; 77!al» (89 

^li, f^--'::^-fe->i-4 03!ixP,stm^fiaj=fe««m© 
> ^ y ^ JL— iurt©^ ^ y =E i? a— 770 
tt, i^j'*y*yj.-;n*3©;>'^y^':?i-;i,ffi/^ 

^» ffi :f D Q E M :^ r -5 c i: t 
•5. ^-^v^^Lic, -tffiydi-:/^7P-y/7RCLKfc,fer; 
7-^'tB^j'f :^-:?;Hs■§•/DQ EM^ffl* uri^^jt 
^ y ^ i?a-ii.rt© ^ y -r/^-r x-c t , «y h 

4 OA^&g#i**ifcttfctt, te©jt=Ey 

i^i:$-r5:/y-c^i*y-?~^ *tiiA-rsci:A<prjig-e 

[0 0 6 0] ia2~05©*3eM©-|life0!llCfiEffl$*t 
Sx-5«ts2l-^^ ySiSA*, aa©jt^yT/U;:^|cJ: 

* y -f / w ^ * ^«risis©y ^ y ^ s?a-;n= J: y ^ni^ 

^#/DQE*fc(*/DQEM/*, y if — P -y^? R 

ro<k-5l=;l<J5:oTt, i/XxA/^X7±©ffiSO^^ 
y-T/^-f X^fcltjt^ y^$Ja— ;l/]6%f,, f^y:^-b-y h 
4 0l=SJL^-T^-b;^tt[B|-CT-5tS$E]a|-rSCtAt 

[006 1] ia2~05lwg5Lfc**IB©-5l 
ffifiiJIC*5t,^-CJ4, yd«->^;P^/^RCLK, tej:t;-7* 
-^f t--:^Jl/g^/D Q E *fc{4/ D Q EMI*, 

yT*K-fx, *f=ttjt^y^i?a.-;un©ji*y^ 
eJ3.-~;uffl/<"y77lalKI=S:lt6*vfco L Ll?lc*y, 
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h4 0(DA*lHl»S?t. "fr^iJOD^^yx/Ux^fcl* 

Q EMfCj: oTfiff^OBtrBliWi^Sttlb^+lS J: 9l=fto 
■Cl^•5, ^^+tf*jL(::, 5^ :/-fe h 4 0 ft'!rfl)j'^ 

[0 0 6 2J meiij^umytt^ :^§&m<o-mMMizts 

1fiJ:l^-t©2-efc«. CC-^ftt. 06*J<fcO:ia7©^i 

K (Gapless Read) ^ tUf}*,, -O^'J— :f (Interl 
eave) iSft^Hifr^i^^) ©:$:|£B^{D-lll|0ii<OS!if^ 

[0 0 6 3] fcfU, C(D^&. -J^P-y^/SJSiaAOO 
MH z(;:TS||f^-r$DDR SDRAM (Double Data 
Rate Synchronous DRAM ) A^e.^ca;«*y■r/WX^fc 
l*^«=E'J^5?i-^UA<, U'TTViz-CL (Co 

lumn Access Strobe SignalLatency ©IS) =3. 
t[l$*l4T*~^ffl)ev l-fiBL = 4lf-^ h. 33J:t;2X 

■VX- U-fir>i^-CLI*, ;>«^y-r/\VX*fSttft? 
ih-fctfe^ (Ti'-r-i-r^tfc®) (Dt^ic. CPUl|(cj;i) 
'J - K^&'tA<^ff$:tx-CA^ 6151^7 □ ^-y--f ;u@ |Ct= 

- ^ a) A -f ;ufi^*<di :fj $ ;h-5 ^ t (7) 1? is, 

m^-lt. CL = 3©lg^lc!t. x-'S'Sgi^tiSL^^^ 

C>m^^(Dj^^^itk-t<7a'y^ U— h t CLK = 5n s 

ffl-fti^Pflt AC=tOH%1. 25ns,i/XTAA 
XfiL=^30cm. J3j:t^. gSSS^H r = 3 n s Tf 

[0064] z:ivit, ^-yZ^-b-;/ hA>?,S4, 

it t^{4g|C 4 ^ ^ U T*/ ^'l' X ^ fcl* =E U ^ V i 
35 ^ / ^ 'J T^/ W X $fc (i>c ^ ij ;KD-f-^ (D 

[0 0 6 5] lae© (a) fijir 



•yi'MCLKOIi. MCLK^-O^il-Ur. ±gB^«> 

-y f-d^ c,^^, jtc^iiilSfz^ 5 y ^ 'J T^/fYx^fc/i 
'J^vi-;KcA*i$^i*. 060) (b) 

S!fc<i:i/ (c) mzmt^oiz. ^v:f-tv i-f}^^m.i 

Vi> RCL Km tLXBiiltix^. Z^t^ffLX'iii 
-•>^7 o^i7 R C L Km3i^&3S*fe$-a-fc7*-5i tH*-f :^ 
CTft*?*. tU*5S1tftg^) /DQEm 
(*fcW/DQEMm) iMH^ttl^ (06© (d) 

m . 

[0 0 66] Jt^B'jr/^-fXSSJiifr -5^^, COTx 
-■ Jitt^'f:}'—- 3^;KS-i-/DQEmIi. '>Xt^A/<X$ 
^i-Lr^-C^jt^'jT^/vVXfzAAS^T.. l^^t=E>j7^/? 

-rxF'gwt^qSiSfi^t ur-T-f ffi;»3-f ^^-rf;ufS^/D 

QE I m!E»<^fiE$^X^ (06© (e) SI) „ ij 
5f-V<7n -y^? R C L Kmfc<J:U:-?-$ {ti^-f^s-::?;!, 
fi^/DQE Im(::ll)(8Lr. 5^?/:/-{r^; h3!^&©U- 
K^ii'^ (RDm) lz^V&miik:i=i*}T/U7. (f 
6:*?^, ^f:^-fe-y h?5*6fi*JS{,^&Ht35«jgm©> 
^'jT/^-fX) (Q0-m'-Q3-m) 3i<ias 

(E6© (f) 95) . ajlc, ^<y^-fr-y ^J&^6 
©$e>J5fS'j-K^fe% (RD1' ) tj:y, te©;<^'J 

sy^yf'/Kx (mi ©^^iJ-?/<<X) :¥:-vy 
>fux • ■;-Klif^^*fT-r'<^)ti:^]x/Wxt LTJM 

S?$*xfcig^. T^-*iiiA'1':l'>-:?;HS#/DQEm' 

(x-ii!±i;ti'r^>-:?;Hg^/OQEmicS^jS-r*) iz 

!^WLrx-irtil*'f*-:^;Hi-§^/DQE Im' (fc 
fzL. m=l) *t±fiE**i,5 (137© (h) SiJteJ:^ 

( i ) fip) , 

[0 0 6 7] ^yT;V*F/W:fU-ir (9>.> 

avH Wlz^i). SSitiitc^^'jT'^UX (mi© 

Im' {fcfc't, m=1) Sli'Py^'JWrafcIt "L" 

U'<;n=L. ^-roflfec^SjRjt^e'jx/Wxrov^-^iai 

«?*^tfcjt^ ux/wx (mi©^^u¥/<-<x) ©ii^ 
v^-i'aisj'f^— :?";ufi#/DQE Im' fzrffi*[HiK 

g|5A<jSttft**l. 'J^«-><7n'y^7RCLK (RCLK 
m) IZil^Ur (1117© (g) gp) , Uttrr©x~Ji (Q 
0-m~Q3-m) ©^(C^Islffl-r-^i (QO-T ~ 
Q3-1' ) A<aSSLrai*S;h-« (RDm-RDI^ 
-K, 07© (I) SS) . C©«^. y^"~>^7n-/^? 
RCLK©i5i@l'f'>tf--^r>xi. T'-^'aiA-f*-:? 

^Hi^/ D Q E *J<fc tfr-^f AiiS*fg# D Q ©feai'f > 

e~5f>xi:$-a$#^c:i:r=j:y. ^v::f-fe^/h/,x 
^ I*, if © >i/E y T/ ^ Y (::t f -b X $*M+feJg^T? % , 
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(T-^^X'-Sf-f^) tCAC = 21ns (CLXtC 
LK + 2i:=3x5r.s+2x3ns) ) ■Cy7—7.h 

[0 0 6 8] $e.ic*fc, f-vzT-by h-ii^fiM^m^^ 

•t:;^B*rBlt CAC = 2 1 n s) Tf7r-XKT-^Sa 
ltJRSCtA<-e#§ (070? (j) SIJfcJ:i; (k) 
81!) . COS^s •;^'->^'D«;;^7RCLKf::|^«U 

r. m<o-f-'$i (Qo-i~Q3-i) ©^ic. Hi: 

pt^UT/^-f XWro-r-^i (QO-1' ~Q3-1' ) 
^><mmLXthtJtil^zt^ztJ:^> (R0 1-RD1' =E 
~K) . 

[0 0 6 9] ^fz-ysX. y*'J^va-/I.$3fct^t-r 

I*, ->7.-TA/\*Xg j> LT±r«» ^ 'J ^ i^a— ;H^(D 
jt ^ U ^ 5;a-;|,ffl/ < V 7 T SSICA*.* H ^ y 

xu-i})\,0)'r—9 :^-r^;u^i^/ D Q E L m*< 

;tm**v5 (060 (e) SU) . 'J^r->/;n 
RC L Kmfc*y7^-^«tilA-f *-:?;Hs#/DQ 
ELmlCl^flBtT, ^''^'Z^-tiv hA^&(D<J-K^&^ (R 
Dm) <=ctVJi^$;tifc>^'J^yi-;u. tUt>*>. 

? (Q0-m~Q3-m) A^ffii^l^Ftu 

■5 (laecD (f) as) , ;^(::. ^'v:/-tr'v 
3feS'j-h*^fe<^ (RD1' ) icj;y, ftecD^^ij^-:;!! 

m' (•f-^'ajA-1'*-:f;Ue#/DQEMmlCS^lE-r 

«) f=l^tt!L-cx-d«as*-f*--:?;Hg^/DQEL 

m' (fcf£L. m=1) A<i/?£5F*tS (07© (h) 

fccfct/ ( i ) ai) . 

/Ux5*f^tUfcJi#roKf^ (il7© (j) su- 
ck) fip) tmmmzmctjicov. zzxit. ^onm 
tfiSBJi&^K^^. Ii8fcj:t;09i*. :^^m<n-^m 
miztsi^x. m 2 ro^fric J: y ^ u T/<-f 



[007 1] CC-ett, lWa©BI6fcJ:l/il7©S^i: 

i^»i=, &5¥/Wx*fci*/^y^>:?i-;i.©-x-^' 

©St^ffiUtfTrsfc^l::. fifeWJ'^ Ux/^-f x$fc(*;t 
^ 'J ^ vi-;i,©x— ? ©BJ^ai L ur ?T 5 
©«•^©^I^iff3^A<^^^l-CL^5, zom^. ^y7;u 

fcii * U ^ vi-;i.©7^— 5» ffi :}i-:?;Hi^/ D 

QE Im, XDQE I m' » /DQELm' *fcl*/D 
QELm' S T^?ny^ii8Hfc*JfS!4ft-r5 ( "L" U 

IcLTOSjSA^ tlrM©06j3J:t;ig7©«^tSJS:$ 
(08© (e) SB, i3*t;09© (i) SS) . 
[0 0 7 2] ^©16©|fefr, fc*U:/^X->XTFA©i!ift 

I*. mm>m<o^i~-a^i<r>'^^b^nmzw^xLfi<ii 
X. zzxit. ^Q^nw-im^^'-mirh. miofej; 
ixiai lit. ■^mm-%wmzii\^x. maosi^ic 

^^^^^9«^©&>t^©^i#as^f^*^•r^«•^' 5 v<f5^-v— 

h©^-(731 ?3j:U:-f-(»2-efe5. 

[0 0 7 3] CCT?!*. &.5y=Eyf'/\'-fX©T~^i© 

(Read Interrupt) SfttAy, ffi©>^ y-?/<-f X© 
T^-ii ©ai^m L £tT5«^©&'*©<I#«BAt^^F*t 

•ci^s. c©«^, ^•y:/-b?* ^•A^6©y-K^'^ (r 

Dm) (Zj;-3r. ^ST-i'©^*«(.t±ll,&?TOTL^Sy 
(cfc^y^y'T/^-l'X) ICj*L/\'-Xh - X h'y^$3!i> 

itscticjcy. sis^^yv^/NVxp^a5©T^-$a3* 

^ ^^-Zf DQE I m' $^5§tt1fr-5 (HIO 

© (e) aj) , i^tz-yjx. y-K-'f>5'7:^hi(iff 

(RDT ) lzJ:ySS?$*i.fc^=EyT^/WX (IJiJiL 

^v:^-fe-> h3!i^c,st,jfit^&a(=fe^;<^y-?/\*-f 

X) [=S*L/^-Xh-x5f-h*Ax|+5Cfc|cj:y. ^ 

* y T/<-f xrtaj«>T-^» ai a -< f---yji>m^y d 

Q E I m' (fcfc* L. m= 1 ) $S1t<b-r S (0 11 © 
( i ) SIS) . 

[0 0 7 4] -tCterolbfr. fcJ:t;AXi/XTA©I!ift 
I*, fitril<D06fc*i;ia7©iS-&i:giH6<ll::i^H:tf© 

xfm-i 1 ic^-r.fc^'sy-K- < >$^:^hi!)mc<t§ 

t» fitiai(Diii6~0 9©^-vy:^'U'X • y — KiSf^iCcfc 
•S^^t -5 X ^ y 7^/ ^'f X Fb^© T — ©^^m L ^ fr -5 

y- K ■ -r V :^ MSft$*MtfcJg#-ct, y- 
^JSSffA^^-^^Pa"! {.zzxKt. T^y-tex^patcAc 

= 2 t n s) T77r-Xl<-r-$^SJ+ISl*Ci*<-e^ 
5. ^^^7L\z^ ZOyr—Xh^—^^^'jzf-ti-y I- 
\zxS:im-otzWts ;Si$lcTJ!>^o^«)in5:<7^-5'$ 
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[0 0 7 5] CCT!, *|gM©IIJ£«ISffll%Tx-f © 
A^&m LXf-it (OSS^tiS L ofcJi^<DT-^« 

MOT D Q X h p - :?:^xCfc,fc i^fiE*®® 3 ffli© u -i/ 
^7 0'v^7:^S(=J:5#>*<D«#5ft©$EI1 2~0l SI: 

[0 0 7 6] Ell 2^*1/111 3tt. ^^*(ODQ;^hQ 

I*. & § ^ ^ y 7^/ \V * I* ^ u ^ i? i -;k35x- 

£0 0 7 7] ii6S5fl)DQXha-:f::^iClcJ:-5/^;^->:^ 
•5^A-C?tt. 02O&#^L'i*<e>SEaL/=<*:ai=, 5/X 

^ 'J t'mV XCOiiglc J: y ^ / ^ 'J T^/N-'f XA<7^— 5« ^ 

x6^e>tti:^]$^t^DQx ho— :?g^DQs i ~dqs 

rr«IZ^»iUr/^ 'J X/WX*^&a}A$4^'5T-* 
:y7-fe5rHA<Slt«lSI*BJ*t^**i&l=«:« (HI 2© 
(a) SP~EI1 30) (h) SP) . 

[0 0 7 8] -t^tfjj^ic, ■?'>::^-b»y ^4^c,<7)'J-K^ii 

(RDm) l:?ie:?rBlTSa>J<^ 'J-r/\VX (mtf. 

^ V h b a t illl^{4Slr i6 5 / ^ y 7^/ \V X) 

T/WX) lc*ft^v>;/:/UX • 'j-K^^^ (RD 
T ) m^'t^^tzt^lZ (DQXhD-:?fi^A< "H" 

U'<;uSfcii/\i'-<i/tf— Si'vxttS (Hi -z) oat 
. 'j-r/UX(7)5^-:/^-tr-:' hA>&<DIBfi 

A^A^'SyM^f^fccftlc. ilj'^'JT'/WXIca-rST'^? 
-bXNfra^t CACA<^^f-3-C<5. CO^S. ill 3(D 

(k) asifejit; (I) ssi:*-rj:5ic. -c^^'j-yn 

J« ^ U T/WxrHl-ecoH^A^XA-Xfcfrjl* < is. 

cojs^, pia(7)/\>y^>ygi5»(D<fca'S:/<x®?i 

A<ie±L, Eii$l=-CT-^^$sii-t.5::tA<Sifl=)S 

I*. r->-trXB|PBl t CAcroSLMiSCfet^oi?. 'J— 
^ej||-r^Ci:A<-e$5 (01 3(7) (i) g|JfcJ:i; 



[0079] 01 4fc^j:t;0i 51*. se^roy^i-^^ 
□ ^7:^sti=S3t^-csft5 .?« ^ 'J x/^-r xPaiT?4f ::f 

U-X • 'J--KKf^$fT3«^a)#>!rfl)g#»^^f ^ 
fcS^^ 'Jv^/^'fXSfcttp'^ y^i^i— ;ko^— 

^KD^i^ffiL^iTofc^ic, fl!jo);t^yT/Wx*fcii 

^ ^ y * i -;KD T=— 5r (DSE<^iii L ^ L -CfT 9 « 
-l^fi->r>%. 'r>^y-:?i!if^£SftL.*:ai:Lfc» 
^©fi'!^<DS^^7!l<^$^^.-Ct^5o fcfc*U» Cfl)«^, 'J 

[0 0 8 0] «£«fl)y^'->^7P«/i7saic«i;«/«xe/ 

XxAT?!*, 02 1$#!!gU&36t6KaLfc*5(C. >> 
X-f A/US L 1= J: S<i^gaii#PBl r fEKlBtral 

&«j<*y^£;a-;K7)x— Sii:. StjSufiii(c36S 
j» ^ y ^':x3.-;kot— S( i: or-:? •fexBtftiicsAt^ c 

T:<S (131 40 (a) as- (f ) fflS) . 
[008 1] ^•*i.f4>xlC. fc^;.t^'Jx/WX (glj^ 
tf. 9^'y:/-t'y ^-A^^.StiIl.^{4St=&■5/^y■r/\'-1' 
X) <D-f-^<DiS»^^aJL$fToTA^e, tea)p£^y-r/< 

•<x («ij^ii. f^'j'T^-bv' hA^&atjfiuaaicfc-s^ 

^yir/^YX) (CJifL^-vyifL/X • y— K^f^At*^A^ 
ofcttjc. aS;<*y-T/<-fxo!)^^>rf-br5»H*^&© 
ffi^i*<A^s y ussfcttic. * y x/U xi:«-r -5 

ri'-bXBtSIt CACA^^^i:oT<5, cwfg^, mi 
5© (g) SB. (h) gpfeiiu: (j) guic^-Tcfc^lc, 
-f>5'y-:fi!l<^$||ffL<fc9tLr^,. ^•y:^-tr-yN 
?><OffiS*<M'Ec S ^ ^ y T^/^-i- xrBTCOTl8{^A<x A- 
Xlc?T^4-<J&:^, crojg^, l^iEl0/N-y^l^^fSJ5)-(D 

ic. i^i:i±soy^y7^/Ux©x-5'©K^asL$5i 

i^Urfr^ii^li, T^'-bX^HtCACOatMiii; 
ftl^co-t?, y- KfiH^3gff*^6-SlfflBIjiSLfc^t, 
)S^UT:7*-5r$fE5lfSCtA<r-#5 (015© 
( i ) «?} . 

[0 0 8 2] gjl 6(*. *3gW©te©||l£Mt{g5/\*X 
5/X-rAOfl|^$5«-r:?n'y^'0-Ofcy. 01 7 f*. * 

3«-r:?n«y^;0-efcy. 1211 si*. *«?groffe©§l»] 

TFTf^nv'jm-rzhh^ lai 6fcfct\ri*, E2~il5 

IC^ Ufc*|£BJO)-||ig^j05ii^ y . ^ :;^iz 

h4o*>6S*iit*as crj&^b^. STmO^tyx/^ 
-fX^fcft^t^y^i/a-iUAtiBgS^vSea) « 
^ ij -f /WX*fcl±y ^ y ^-:?JL-;|,$)Jffllffl(Da 
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^7 R C L K m fc J: t; X— 5t ffi A -f :?JHi^/ D Q E 
MmA<ifi£$;h.-5„ dtfJlg^, =i > h P— ^ 6 
3 > N -v J? L U ^ ->i7 n ^7 fci:u:-x- 

^ tt A -r -Slilg $ t fc-ti-r l^ ^ (D 

Tf . ^ 'J T/N*-l'X*j<fcl/y ^ 'J ^i^i- 

-:?;U4g^ENt*^a=ft«. $6JZ. ai 6l=fet%T 

cpu^<0^.y:/-lr'yh (?^';/:^-ti!y h#o) 4 0An 
e., -1Sia)j'^'j7*/W7.*fcl*y^U^iJi-;t. 
--Igm— 1 (D> ^ g ir/ W XSfcl* ^ U ^ 3 

-1 r. 3-1. 3-2, 3-m— 1 m^O):^ 

^U¥/WX$f-lij<^ ij^i:;3.-;l.3-1 r ~3-m 
— 1) '^m'^5^'{y<;av<;MCLKm^T^tzif) 

va.— ;U3-1 r~3-m— 1 A^69^y:^-b5; h4 0'>v 
I3]A>7 U ^1 — P -yi; R C L K i^vttitzibORC 

[008 3] 01 6r=teltSa>hP-5 6«#f©«fie 

*jLxr I*, ^ u V*/ w x^fcii^ =E 'J ^ a- 

;K*. 3>hP-'5 6|-J:ySfe^$tL§U^'->^'0'y 
^7 R C L Km fc^Vv'-^ ai:^-^ ^-^-Tf^bfH^/D Q E 

^P«y^'RCLK$^fi!tf^i:#t(c, croiJiS!->/7a 
«y ^7 R C L Klzmri^^^O;^ =B ') n'/U 7.(Dlii:f3\3im 

li/DQEM£ifigr«.. :io>y=—!fth:)3'{^^--:f}um 

#/DQE*fcl*/DQEMI*, U*— i/^7n^f^7RC 
LKtl^^U, C©'J5r~>^7P-yi7RCLKfc^-ar 

QE*fc|*/DQEMIi. IF'ytr'-b^y h4 0IC|«a-3TiS 

[00 8 4] :^mm(o^<D^mmizrmmtH^miSi0 

^^Ux/\VX<D#>^I*. jif$L<(*. 01 7lC^t-.fc 

x/\VX3 1l*. *^9^a)y5'~>'>P'y'?Atil;*:^S 
(lll#fis) t LT, ^•y:^-tr-y ^4 0it)^^>^±l:*^^^.S 

^ >i7 P -y ^7 M C L K ^ 1 1 {C±fi£$*lS «J ^» -i/i; 

p -y i» R c L K $ A:b-r^ y 51 ->^7 D -y -J7 A*|i|^ 
(iai7T?l±. mk(Dy5i->^7P'y^7A*lal»fcU-C 

Tpt) 1 1 - k SISltTL^^, ^Fe>IC. *«§B(7)a5*S 



Itfc^S (Ell#liS) iLr, ±ffiy5«->i7a«y^7R 

DQE (^fcfi/DQEL) ^gltBity. CCDt'-^UJ 
A -f :f--:?;Ufi#/ D Q E I=«^^-r— ^ ©Hi :^ ^ S14 

^fc-rsaiASttibiiES (Ell 7t?i*, mk®a3:^jsttib 

tsliiSi: Lrnt-T) 2 1 - k $SSltTL^■5, C^ie.oy^S' 
->->P-yi7Abi*|5]E§l 1 -kfc<};^;tfl:ft?S^^^bI53K 

2 1 -k^wr^)^^yT^/Vx3 lois^tt, 133(0 
j'^y7'/\''rx3oa>^;jEi:S*fi<ii=;Hi:-c*«*n m 

y5f->/7p.y^AA®»^?©A*EH«|Sf£l+-ca} 

[0 0 8 51 *fc-:&T5. *«W©«!!ro||Jgfi«J=-C{£ffl 

0 1 8 (wTtf * 5 JS: J' ^ y ^ ya-;Uffl/\'-y y r 
(ai8©^^SP) ;<^y^i;a.~;U3 6 

yfl{fi2*tu5. c©pt^y^vj.-;u3 6i*. arife©^ 
^ux/'C-fx3i-i~3i-mi:. c*te,roa[i!{©>t 

*yT/<'rxi:^«y::^-fe-y h4 0t©R3JT?, ^~iHz^ 

^tziba»t =E y ^ i^i-^uffl/'C -y l-cSbET 

5j«^y^i;iL-;i.ffl/N'.y 0 t ^tl^■Cl^ 

[00861 C©J;5/d:;i*yqE-:?a-;U3 6©«rit 
tt, a4©;t=Ey^vA-jl,3 5©«J*t**»lz^i; 

>^ p •yi' R c L K©%^si$s^-r-f E N 

$sit § !^^lgA^!tc < © X- . «iffi<D*fiw©-iiJ6«!i 

[00 8 7] 

y ■r/^-i'x^fciijt ^ y ^ j;u:zi 1/ hn-^ 

ANey$->^n-y^7i&^fiE1-^tS^(c, c©y4r-> 
^7 P -y ^7 tb * -f :f LT 
t*5©T, T-^(tlJA-f*-:?;Hg#tt» y^t->/7P 

*<i:©J:7lcg<)5:oTt,. !f)NO. T^-tSitcJi^rBWli 
#SSlftra©^|i5}KlT IC 4- SfliSa-^? o -C t . 
A/<X±©ffm©^« ^ y T^7\'-f x^fciiy * y ^ i?a- 
cpu^iz*tLi^-7^7-bxfl#raT?7'-i«SfK 

[0 0 8 8] *fgB^©T-ii$5iM/^ySgfC 

y t'/ <-f X ^ fcf*;t ^ y ^ i— vuAv iP, y ^ p -y 
<7$±j*-r44:iti=, c:©y4i->i>p-yi7ts-:J#x 
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*mmiztj.^, jp,!-, :^Mm<r)^—^n^m^izj:ti 
[is@a>lE;^4^|jiw] 

[HI] :*:3gW«)li5iS}Sfie£gi-r:?ory^?0Tffe4. 
[021 *36WO-^me«Ic«6«/^X«>;^TA©«^$ 

[03] *ISW<7)-3li£«<JI=ffiffl**i«/^'Jx/WX 

[04] *^B^O-*J6«lJ(=fi6fflS^t-5>^iJ^i;a- 

[US] IIl4(0>^'J^i;i— ;M=CEffl$;H5^*i;x 
/W;^CD-fiii$^-r:fp >;;-i7|21-e*'5)o 

Sfts j« ^ y ■?/ w ;^pa*/=i*;>' ^ y ^ e^n-^ura-^^ 

^^yZTl^T. • y-KMf*$ff5a#©&'*Of3^jKJ^£ 
[081 *fl5a©-Slffi15iJf=*jlxr. |g2©l&f|:|::<fcy 

s^c 5 ^ ^ y T/NVxfyi*fctty ^ y ^ i? j.-ji.rat?4^ 
s^t-^'Cs^-y'^-v-h (•€•(» 1) r-fc-So 

[09] *SSE^CD-Sl6S0iJI=*JL^r. m2<DlfeWcJ:y 

Sft s / ^ y X/ \*-f ;^F^ * f=i* ^ ^ y * i -;uEi-e=P 
y m^e-S ^ ^ y T/^-f xEi*fc(±^ ^ y ^5?a-;i.rBTt? 



[011] *S§eB(0-3^i6«>JI=fcl^-C. |g3<3D|&frlC<fc 

y-Klift$ff5ig^o#>5t(D<i^;W 
[01 21 DQXhD-:?^5tlc^^l^T^^cS;< 

[013] «£*©DQXha-:f^ai=feL\TSft-Sy 

^y-r/^<xra-c:¥-vy:?ux- y-KUt^^ff^a^ 

[01 4] «£*(^»y^i->^7a-y>>:5SCi=tJt>r^^E.5 
jf=€>}^i<i'<:^fH-Q^'vy-:fi^x • y- KlSf^^ir^li 

1) 

[015] «£*(Dy$->^n'y^?:^icicj3i>rR'EC'5 
;'^y7^/<'fxrBlT?^^r-:/::^UX • y- Ki!ift$!f 9S 

2) V&^, 

[016] 3t:«Mfl!)ffia>3li6«l=«5/<Xi/XxA©#| 

[017] *3SM(Dfi!s(DSl£Ml=fi6ffl$*i«^^y7*/^ 
-fxo-Sij^Si-r^a •:»^?0-C*5. 
[018] :t:fS€sa)«!!0)§ii&«gicfiSffl$;h.«y:Ey%i; 

[01 9] m.^<Dm^m\zm^/<xi^:;x.^Aa>\m'tfF: 

[02 0] fif^a)|l2<5l)(-11-5/\*X->'XirAro«fig$^ 
[02 1] tS$0^3j?i)l-ffiS/<X->Xf^A<3DStfiei&q5 

1 - 1 ~ 1 -m-S1 1 -|gm<D y U'j^^.^^ 

2- 1-2 -m-m 1 -lgm<Dffi^JjS1tft^S 

3- 1 r~3-m-- iSi-IBmOpt^yT^/UX* 
fcijy^ y^i?a.-JU 

4- T-^'«!iSg|5 

5- y^y^e?j.-;Uffl/^';;7TlHlSS 

6- a> ha— 7 

7 - -i/Xv^A/^X 

1 0-k-|gk<oy^f->'?D-:/^7AEil*lB]K 
10' -k-^ktDy^-Vi'n->i7A*IsIK 

1 1 -k-Ek<»y$f->i7n«>^;A:*3@K 

2 0-k. 2 0' -k-^k<DmASttftIl]K 

2 1 - k<-»k<»ai*ffittfbEK 

3 0. 3 0' •••-)«^yT?/WX 

30-1~30-m. 30' -1~30' -m"Bl~ 



(16) 



^Ba¥ 1 1-1 4 9 4 3 7 



3 1 • IjT^/^'fX 

3 1 - 1 ~3 1 -m- 



4 z-mnmn^m^ 

1 2 0-1-1 20-m-mi~l^mO!)y=Ey^5?i- 

500-DLL 

5 1 0-/^^777 :yzf 



SUB 



Z}dq 



2-m-ajiti(»!B»3Sttfl*a 



[03] 



10-k--«l<O'J9->9av<7Aaij!j®8 




^WiW- 1 1-14 9 4 3 7 



..JLKL /DQEL COL 



1^35 
Rpm 



30' -i-ssio^i'e'jy/'t-j'a 

30' -m-5|mOD:>(^iJ7/W:^ 



RCLKL /DQEL 



10 -k-«l<C0'J5-><7O-/5A*gl» 

30' "•5i=Eij5'yK:x 



RCLK AXIEIU 

Pop "' 



RD1- 



21 - K K (Dili JSSttVbStt 




(18) 



4#gg¥l 1-149437 




SfcttF 
lal MCLKO 



nmW- 1 1-14 9 4 3 7 




^B8¥ 11-149437 




IRDm-RDt ©ISA) 



^15.0^175 20.0 ZZ.i 250 27.5 30.0 32.S 



fiCLK-Si). ?-9eSa«-2.5M, »AC-*0H'.1.2&it.l 




> 25.0 27.5 300 32.S 



aO Z5 5J0 7.5 laO 12.5 15.0 17.5 ; 
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